J.0/532216 



PCT/JP2004/004313 
Attorney Docket No. 26738U 

JCVSBec'dPCT/PTQ i^2 APm00S 



REMARKS 

The above amendments have been made to amend the claims and 
the title and to conform the claims to U.S. practice. 



Date: 



2005 



NATH & ASSOCIATES PLLC 

1030 Fifteenth Street, N.W. 
Sixth Floor 

Washington, D.C. 20005-1503 
GMN/GBK/ng : PrelimAmend 



By: 



Respectfully submitted, 
NATH & ASSOCIATES PLLC 




7965 



Gdry M. Niath 
RegiSutratlion No- 
Gregory B. Kang 
Registration No. 45,273 
Customer No. 20529 



ia/532216 

MSBec'dPcrmo iimm.. 

Preliminary Amendmen'b 
Attachment A 

PCT/JP2004/004313 
Page 1 

AN LED DRIVING DEVICE AND LED &R4At-E- DRIVING 



METHOD 



10/532216 

JCOSBec'dPCr/FTO i'^ APRm^ 

Preliniinary Amendment: 
Attachment B 

PCT/JP2004/004313 
Page 1 

Attachment B 

1. (currently amended) An LED driving device 
compr i s ing : 

a power supply voltage generator; 
5 an applied voltage storage that stores 

therein an indopondcnt applied voltage value 
for on an each-color basis corresponding to a 
minimum emission voltage of an LED of each of 
colors, red, green and blue, provided in a 
10 display device; and 

an applied voltage former that converts a 
voltage generated in the power supply voltage 
generator into the applied voltage value stored 
in the applied voltage storage to apply to the 
15 LED of each of colors. 

2. (currently amended) ¥4^e — ir&e — driving — device 
aoGording — fere — claim — Jtt — v^y h q r c i n — t-h-e — applied 
voltage — o torago — i-s — comp r i o od — — vfritablc 
memory, — afl-d — a — oignal — line — i-s — conncGted — fere — the 

20 memory — fere — input — a-ft — applied — voltage — value — fere- 
o tor c An LED driving device comprising: 

a power supply voltage generator; 

an applied voltage storage that stores 

therein applied voltage values on an LED of 

25 each of colors, red, green and blue, provided 
in a display device, the values being the same 
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on the same color^ while being different 
between different colors; and 

an applied voltage former that converts a 

voltage generated in the power supply voltage 
5 generator into an applied voltage value stored 
in the applied voltage storage to apply to the 
LED of each of colors. 

3. (original) The LED driving device according 
to claim 1, wherein the applied voltage storage 

10 stores independent applied voltage values for 
LEDs of the same color. 

4. (original) The LED driving device according 
to claim 1, further comprising: 

a duty ratio storage which is comprised of 
15 writable memory and stores therein, 

independently of the LED of each of colors, a 
duty ratio of a PWM signal to make a fine 
adjustment to luminance during an emission 
period of the LED of each of colors; 
20 a PWM controller which forms the PWM signal 

based on the duty ratio stored in the duty 
ratio storage independently for the LED of each 
of colors; and 

a signal line connected to the duty ratio 
25 storage to input the duty ratio to the duty 
ratio storage . 
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5. (original) The LED driving device according 
to claim 4, wherein the applied voltage storage 
stores an applied voltage value for the LED of 
each of colors enabling the LED of each of 
5 colors to emit light in luminance more than or 
equal to a desired luminance, while the duty 
ratio storage stores a duty ratio for bringing 
an emission luminance of the LED of each of 
colors close to the desired luminance. 
10 6. (original) The LED driving device according 
to claim 4, wherein the duty ratio storage 
stores independent duty ratios on LEDs of the 
same color • 

7. (original) The LED driving device according 
15 to claim 1, wherein among LEDs of red, green 

and blue, red LEDs undergo cascade connection. 

8. (original) The LED driving device according 
to claim 1, wherein the power supply voltage 
generator generates a single voltage value, and 

20 the applied voltage former has a D/A converter 
that performs di g i t a 1 / an a 1 og conversion on a 
voltage value stored in the applied voltage 
storage, and a voltage varying section that 
converts the single voltage generated in the 

25 power supply voltage generator into a voltage 
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of an analog value converted in the D/A 
converter • 

9. (original) A driving voltage setting device 
that sets a driving voltage of the LED driving 

5 device according to claim 1, comprising: 

a voltage applier that applies a variable 
voltage to the LED of each of colors, red, 
green and blue; 

a detector that detects a luminance of the 
10 LED of each of colors when the voltage applier 
applies the voltage; and 

a data writer that writes in the applied 
voltage storage a minimum applied voltage value 
of the LED of each of colors when the detector 
15 detects the luminance more than or equal to a 
desired value on the LED of each of colors, as 
an applied voltage value of the LED of each of 
colors . 

10. (original) The driving voltage setting 
20 device according to claim 9, further 

compr i s ing : 

a PWM controller that controls the LED of 
each of colors, red, green and blue, using a 
PWM signal with a different duty ratio, 
25 wherein the data writer writes in memory a duty 
ratio on the LED of each of colors when the 
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detector detects a desired luminance on the LED 
of each of colors. 

11. (original) The driving voltage setting 
device according to claim 9, wherein the 

5 voltage applier applies a variable voltage 
interpedent ly to each of LEDs of the same 
color, the detector detects a luminance 
independently on each of the LEDs of the same 
color, and the data writer writes a minimum 

10 applied voltage value of each of the LEDs of 
the same color when a luminance more than or 
equal to a desired value is detected on the 
each of the LEDs of the same color in the 
applied voltage storage independently as the 

15 applied voltage value. 

12. (original) The driving voltage setting 
device according to claim 10, wherein the PWM 
controller controls each of the LEDs of the 
same color using a PWM signal with a different 

20 duty ratio, and the data writer writes in the 
memory a duty ratio on each of the LEDs of the 
same color when a desired luminance is detected 
on the each of the LEDs of the same color. 

13. (original) An LED driving method, wherein a 
25 minimum driving voltage such that a desired 

luminance is obtained is measured in advance 
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for an LED of each of colors, red, green and 
blue, the driving voltage is stored in an 
applied voltage storage for the LED of each of 
colors, and a voltage of the stored value is 
5 applied to the LED of each of colors. 

14. (original) The LED driving method according 
to claim 13, wherein PWM control is performed 
on the LED of each of colors using a PWM signal 
with a duty ratio varying with the LED of each 

10 of colors in such a state that the minimum 
driving voltage is applied to the LED of each 
of colors . 

15. (original) A driving voltage setting method 
for setting a driving voltage of the LED 

15 driving device according to claim 1, 
compr is ing : 

a variable voltage applying step of 

applying a variable voltage to an LED of each 

of colors, red, green and blue; 
20 a luminance detecting step of detecting a 

luminance of the LED of each of colors when the 

variable voltage is applied; and 

a data writing step of writing in the 

applied voltage storage a minimum applied 
25 voltage value of the LED of each of colors when 

the luminance more than or equal to a desired 
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value is detected, as an applied voltage value 
of the LED of each of colors. 

16. (original) The driving voltage setting 
method according to claim 15, wherein the 
5 variable voltage applying step, the luminance 
detecting step and the data writing step are 
carried out while performing PWM control using 
a PWM signal with an ON duty ratio more than or 
equal to a predetermined value, an applied 

10 voltage value of the LED of each of colors is 
stored in the applied voltage storage, an ON 
duty ratio of the PWM signal is then decreased 
gradually to make a fine adjustment to the 
luminance of the LED of each of colors, and the 

15 ON duty ratio of the PWM signal is stored in 
memory when a desired luminance is obtained. 



